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TEST APPARATUS FOR TESTING 
OPERATION OF A PRINTED CIRCUIT 

BOARD 

FIELD OF THE INVENTION 

The present invention relates to a test apparatus. More 
particularly, the invention relates to a test apparatus for testing 
a printed circuit board in a tWo-step manner so as to improve 
the testing accuracy. 

BACKGROUND OF THE INVENTION 

During mass production of electronic products and prior to 
assembly of a printed circuit board therein, a test operation 
conducted onto the printed circuit board plays a major role. 
The electrical contacts of a respective printed circuit board 
must under go a testing operation in order ensure the circuit 
operation thereof. Only after assuring that there is no short 
circuit in the printed circuit board, the assembly of the former 
is carried out. 

FIG. 1 is a perspective vieW of a conventional test appara 
tus 1 in use presently in the assembly line. The test apparatus 
1 accordingly includes a foundation 11, a base seat 12, an 
upperplate 13, a loWerplate 14 and a coupler arm unit 15. The 
upper plate 13 is formed With four holding tubes 131, and has 
a plurality of probes 132. The loWer plate 14 is formed With 
four retention inserts 141, and has a plurality of probes 142 
respectively aligned With the probes 132 of the upper plate 13. 
The foundation 11 is equipped With a plurality of control units 
and circuit paths for establishing electrical communication 
the probes of the upper and loWer plates 24, 22 via the cou 
pling arm unit 15. A pneumatically operated piston unit 
serves as the control unit for moving the upper plate 13 With 
respect to the loWerplate 14 so as to conduct the test operation 
thereof. 

For carrying out the test operation, the printed circuit board 
under test is disposed above the loWer plate 14, in Which, the 
electrical contacts on one side of the printed circuit board are 
engaged With the probes 142 of the loWer plate 14. The upper 
plate 13 is pressed doWnWard via the coupling arm unit 15 
toWard the loWer plate 14, in Which, the retention inserts 141 
of the loWer plate 14 extend respectively into the holding 
tubes 131 of the upper plate 13. Under this condition, the 
electrical contacts on the other side of the printed circuit 
board are engaged With the probes 132 of the upper plate 13. 
The operator reads the test result With the assistance of cor 
responding softWare or programs. 

Note that since the print circuit board under test is placed 
onto the loWer plate manually by the operator, the same is 
subjected to shift from its initial position during the testing 
operation (i.e. since being pressed by the upper plate 13). The 
board displacement during the testing operation may result in 
misalignment betWeen the probes of the upper and loWer plate 
With respect to the electrical contacts of the printed circuit 
board, thereby causing bending of the printed circuit board, 
Which, in turn, affects some components (such as Ball Grid 
Array) mounted thereon in addition the inaccurate test result 
and rupture at the soldering balls. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention to provide a 
test apparatus, Which carries out the test operation in a tWo 
step manner so as to achieve the accurate testing operation 
thereof. 
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2 
In accordance With the present invention, a test apparatus is 

provided for testing operation of a printed circuit board. The 
test apparatus includes a bottom seat, a loWer plate, a loWer 
spacer disc, an upper plate, an upper spacer disc and a tWo 
step driving mechanism. 
The loWer plate is coupled operably onto the bottom seat, 

and has an upper surface formed With a plurality of ?rst 
probes. The loWer spacer disc is coupled operably to the loWer 
plate, and has a plurality of ?rst openings respectively aligned 
With the ?rst probes of the loWer plate. The upper plate is 
disposed above the loWer spacer loWer disc, is coupled oper 
ably onto the bottom seat, and has a loWer surface formed 
With a plurality of second probes. The upper spacer disc is 
disposed beloW the upper plate, and has a plurality of second 
openings respectively aligned With the second probes of the 
upper plate. 

The driving mechanism drives the loWer plate, the loWer 
spacer disc, the upper plate and the upper spacer disc relative 
to one another in the tWo-step manner such that once the 
printed circuit board under test is disposed on the loWer 
spacer disc, activation of the driving mechanism in a ?rst step 
results in relative movement betWeen the loWer and upper 
spacer discs, thereby sandWiching and retaining the printed 
circuit board betWeen the loWer and upper spacer discs. Acti 
vation of the driving mechanism in a second step results in 
relative movement betWeen the loWer and upper plates so as 
to sandWich the loWer and upper spacer discs betWeen the 
loWer and upper plates such that the probes of the loWer and 
upper plates extend respectively through the openings in the 
loWer and upper spacer discs to engage tWo opposite side 
surfaces of the printed circuit board. 
The test apparatus of the present invention further includes 

a ?rst coupling unit for mechanically coupling the loWer 
spacer disc to the loWer plate, a second coupling unit for 
mechanically coupling the upper plate to the bottom seat and 
a third coupling unit for coupling mechanically the upper 
spacer disc to the upper plate, Wherein once the printed circuit 
board under test is disposed on the loWer spacer disc, activa 
tion of the second coupling unit causes sandWiching of the 
printed circuit board betWeen the upper and loWer spacer 
discs, and activation of the ?rst and third coupling units in the 
second step results in simultaneous movement of the upper 
and loWer plates respect to the bottom seat, Which, in turn, 
causes sandWiching of the upper and loWer spacer discs 
betWeen the upper and loWer plates such that the probes of the 
loWer and upper plates extend respectively through the open 
ings in the loWer and upper spacer discs to engage tWo oppo 
site side surfaces of the printed circuit board. 
The test apparatus of the present invention further includes 

a control unit for activating the driving mechanism in the ?rst 
and second steps. It is to note that the test operation is con 
ducted in full automatic manner. The test apparatus can also 
be manipulated manually or operated in semi-automatic man 
ner. The control unit includes a relay for controlling inner 
circuit paths and a sWitch button for sWitching on and off the 
relay When the test apparatus is operated in the automatic 
manner. In the event, the test apparatus is manipulated manu 
ally; a coupling shaft is utiliZed on behalf of the control unit. 

Preferably, the loWer spacer disc in the aforesaid test appa 
ratus has an upper surface greater than a loWer surface of the 
upper spacer disc. Generally, the electrical contacts of the 
printed circuit board under test are concentrated at the middle 
portion thereof so as to reserve the outer peripheral portion for 
soldering With the other electronic components in case the 
circumstance demands in the future. The purpose of design 
ing a smaller surface area in the upper spacer disc relative to 
the loWer spacer disc is to avoid undesired pressing on the 
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outer peripheral portion of the printed circuit board during the 
testing operation, thereby eliminating the defect of bending in 
the printed circuit board generally encountered When using 
the prior test apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention Will 
become more apparent in the folloWing detailed description 
of the preferred embodiments of this invention, With refer 
ence to the accompanying draWings, in Which: 

FIG. 1 is a perspective vieW of a conventional test appara 
tus in an open position; 

FIG. 2 is a perspective vieW of the ?rst preferred embodi 
ment of a test apparatus of the present invention in an open 
position; 

FIG. 3A is a perspective vieW of the second preferred 
embodiment of the test apparatus of the present invention in 
the open position; 

FIG. 3B is a perspective vieW of the second preferred 
embodiment of the test apparatus of the present invention in a 
closed position; and 

FIG. 4A is a perspective vieW of the third preferred 
embodiment of the test apparatus of the present invention in 
an open position; 

FIG. 4B is a perspective vieW, illustrating a ?rst step posi 
tion of the third preferred embodiment of the test apparatus of 
the present invention during the test operation; and 

FIG. 4C is a perspective vieW of the third preferred 
embodiment of the test apparatus of the present invention in a 
second step position. 

DETAILED DESCRIPTIONS OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 2, the ?rst preferred embodiment of a test 
apparatus in accordance With the present invention is shoWn 
for testing operation of a printed circuit board (not visible), 
and includes a bottom seat 21, a loWerplate 22, a loWer spacer 
disc 23, an upper plate 24, an upper spacer disc 25 and a 
tWo-step driving mechanism. Note that the test operation of 
the printed circuit board is conducted in the tWo-step manner. 
In this embodiment, the tWo-step driving mechanism is not 
visible since the same is mounted Within the bottom seat 21. 

The loWerplate 22 is coupled operably onto the bottom seat 
21, and has an upper surface formed With a plurality of ?rst 
probes 221 for engaging the electrical contacts mounted on 
one side of the printed circuit board under test. The loWer 
spacer disc 23 is coupled operably to the loWer plate 22, and 
has a plurality of ?rst openings 231 respectively aligned With 
the ?rst probes 221 of the loWer plate 22. The upper plate 24 
is disposed above the loWer space loWer disc 23, is coupled 
operably onto the bottom seat 21, and has a loWer surface 
formed With a plurality of second probes 241. The upper 
spacer disc 25 is disposed beloW the upper plate 24, and has a 
plurality of second openings 251 respectively aligned With 
the second probes 241 of the upper plate 24. 

The ?rst preferred embodiment includes a ?rst coupling 
unit 26 for mechanically coupling the loWer spacer disc 23 to 
the loWer plate 22, a second coupling unit 27 for mechanically 
coupling the upper plate 24 to the bottom seat 21 and a third 
coupling unit 28 for coupling mechanically the upper spacer 
disc 25 to the upper plate 24. Before positioning the printed 
circuit board on the loWer spacer disc 23, a ?rst predetermined 
gap is de?ned betWeen the loWer spacer disc 23 and the loWer 
plate 22, and a second predetermined gap is de?ned betWeen 
the upper spacer disc 25 and the upper plate 22. During the 
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4 
test operation, the loWer plate 22 is moved toWard the loWer 
spacer disc 23 via the ?rst coupling unit 26 such that the 
probes 221 of the loWer plates 22 extend respectively through 
the opening 231 in the loWer spacer disc 23 to engage the 
electrical contacts formed on one side surface of the printed 
circuit board. At the same time, the upper plate 24 is moved 
toWard the upper spacer disc 25 via the third coupling unit 28 
such that the probes 241 of the upper plates 24 extend respec 
tively through the opening 251 in the upper spacer disc 25 to 
engage the electrical contacts formed on the other side surface 
of the printed circuit board. 
The bottom seat 21 includes a plurality of circuit paths for 

establishing electrical communication With the probes of the 
upper and loWer plates 22, 24 and for activating the ?rst, 
second and third coupling units 26,27,28 in the tWo-step 
manner. The driving mechanism (not visible) moves the 
loWer plate 22, the loWer spacer disc 23, the upper plate 24 
and the upper spacer disc 25 relative to one another in tWo 
step manner via the coupling units 26,27,28. In the present 
invention, a pneumatically operated piston unit serves as the 
tWo-step driving mechanism. In addition, any other structure 
(such as electrically operated device) can be used for activat 
ing the ?rst, second and third coupling units 26,27,28. There 
fore, no limitation should be set for the structure of the tWo 
step driving mechanism. 

Therefore, once the printed circuit board under test is dis 
posed on the loWer space disc 23, activation of the driving 
mechanism in a ?rst step results in relative movement 
betWeen the loWer and upper spacer discs 23,25, thereby 
sandWiching and retaining the printed circuit board betWeen 
the loWer and upper spacer discs 23, 25. In the same manner, 
activation of the driving mechanism in a second step results in 
relative movement betWeen the loWer and upper plates 22, 24 
so as to sandWich the loWer and upper spacer discs 23,25 
betWeen the loWer and upper plates 22, 24 such that the probes 
221, 241 of the loWer and upper plates 22, 24 extend respec 
tively through the openings 231, 251 in the loWer and upper 
spacer discs 23, 25 to engage the electrical contacts on oppo 
site side surfaces of the printed circuit board. 

In the ?rst preferred embodiment, the loWer spacer disc 23 
is formed With a plurality of recesses 232 or holes for recep 
tion of protrusions formed on the printed circuit board under 
test (not shoWn). In addition, the loWer spacer disc 23 is 
formed With four upWardly projecting retention inserts 233. 
The upper spacer disc 25 is formed With a plurality of recep 
tion tubes 252 for receiving the inserts 233 respectively so as 
to enhance sandWiching of the printed circuit board betWeen 
the upper and loWer spacer discs 25, 23. 

The ?rst preferred embodiment further includes a control 
unit for activating the driving mechanism in the ?rst and 
second steps, i.e. full automatic manner. Preferably, the con 
trol unit includes a relay for controlling the circuit paths and 
a sWitch buttons for sWitching on and off the relay. AA and BB 
are tWo sWitch buttons for activating the test apparatus of the 
present invention in the ?rst and second steps. 
The test result of the printed circuit board is generally read 

or con?rmed by means of other devices, such as a display (not 
shoWn) mounted on top of the bottom seat 21. FIGS. 3A and 
3B respectively shoW perspective vieW of the second pre 
ferred embodiment of the test apparatus of the present inven 
tion in open and closed positions. The second preferred 
embodiment has the structure similar to the previous embodi 
ment, except in that tWo units of hook member 29a, 29b or 
clamp member are utiliZed in order to enhance sandWiching 
and retention of the printed circuit board betWeen the upper 
and loWer spacer discs 25,23. 
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Damage done onto the probes formed on the upper and 
lower plate 24, 22 is avoided due to the ?rst and second 
activation of the driving mechanism, because When the 
printed circuit board is sandWiched betWeen the spacer discs 
23, 25, the same is mobilized securely in such a manner that 
the electrical contacts of the printed circuit board are respec 
tively aligned With the probes of the upper and loWer plates 
24, 22. If desired, the test apparatus of the present invention is 
operated manually or in semi-automatic manner. 

FIG. 4A is a perspective vieW of the third preferred 
embodiment of the test apparatus of the present invention in a 
open position. FIG. 4B is a perspective vieW, illustrating a 
?rst step position of the second preferred embodiment of the 
test apparatus during the test operation. FIG. 4C is a perspec 
tive vieW of the third preferred embodiment of the test appa 
ratus of the present invention in a second step position. The 
third preferred embodiment 4 is operated manually in the tWo 
step manner, and includes a bottom seat 41, a loWer plate 42, 
a loWer spacer disc 43, an upper plate 44, an upper spacer disc 
45 and a manually operated coupling shaft 46. The loWer plate 
42 is coupled operably onto the bottom seat 41, and has an 
upper surface formed With a plurality of ?rst probes 421 for 
engaging the electrical contacts mounted on one side of the 
printed circuit board under test. The loWer spacer disc 43 is 
coupled operably to the loWer plate 42, and has a plurality of 
?rst openings 431 respectively aligned With the probes 421 of 
the loWer plate 42. Before positioning the printed circuit 
board on the loWer spacer disc 43, as best illustrated in FIG. 
4A, a ?rst predetermined gap is de?ned betWeen the loWer 
spacer disc 43 and the loWer plate 42, and a second predeter 
mined gap is de?ned betWeen the upper spacer disc 45 and the 
upper plate 42. During the test operation, the loWer plate 42 is 
moved toWard the loWer spacer disc 43 via the ?rst coupling 
unit 47 such that the probes 421 of the loWer plates 42 extend 
respectively through the opening 431 in the loWer spacer disc 
43 to engage the electrical contacts formed on one side sur 
face of the printed circuit board. The upper plate 44 is dis 
posed above the upper spacer disc 43, and is coupled to the 
bottom seat 41 via the second coupling unit 48. The upper 
plate 44 has a loWer surface formed With a plurality of probes 
441. The upper spacer disc 45 is disposed beloW the upper 
plate 44, and has a plurality of second openings 451 respec 
tively aligned With the probes 441 of the upper plate 44 such 
that during the test operation, the upper plate 44 is moved 
toWard the upper spacer disc 45 via the third coupling unit 49 
such that the probes 441 of the upper plates 44 extend respec 
tively through the opening 451 in the upper spacer disc 45 to 
engage the electrical contacts formed on the other side surface 
of the printed circuit board. 

In the third preferred embodiment 4, the loWer spacer disc 
423 is formed With a plurality of recesses 432 for reception of 
protrusions formed on the printed circuit board under test (not 
shoWn). In addition, the loWer spacer disc 43 is formed With 
four upWardly projecting retention inserts 433. The upper 
spacer disc 45 is formed With a plurality of reception tubes 
452 for receiving the inserts 433 respectively so as to enhance 
sandWiching of the printed circuit board betWeen the upper 
and loWer spacer discs 45, 43. 

The bottom seat 41 includes a plurality of circuit paths for 
establishing electrical communication With the probes of the 
upper and loWer plates 42, 44 and for activating the ?rst, 
second and third coupling units 47, 48, 49 in the tWo-step 
manner. The driving mechanism (not visible) moves the 
loWer plate, the loWer spacer disc, the upper plate and the 
upper spacer disc relative to one another in tWo-step manner 
via the control unit. Note that in the present invention, the 
coupling shaft 46 serves as the tWo-step driving mechanism 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
and is coupled to the ?rst, second and third coupling units 47, 
48, 49 of a pneumatically operated piston unit. Under this 
condition, once the printed circuit board under test is disposed 
on the loWer space disc 43, activation of the coupling shaft 46 
in the ?rst step via the second coupling unit 48 results in 
relative movement betWeen the loWer and upper spacer discs 
43,45, thereby sandWiching and retaining the printed circuit 
board betWeen the loWer and upper spacer discs 43, 45. After 
securing the position of the printed circuit board betWeen the 
loWer and upper spacer discs 43, 45, activation of the coupling 
shaft 46 in the second step via the ?rst and third coupling units 
47, 49 results in relative movement betWeen the loWer and 
upper plates 42, 44 so as to sandWich the loWer and upper 
spacer discs 43,45 betWeen the loWer and upper plates 42, 44 
such that the probes of the loWer and upper plates 42, 44 
extend respectively through the openings in the loWer and 
upper spacer discs 43, 45 to engage the electrical contacts on 
opposite side surfaces of the printed circuit board, thereby 
conducting the test operation. The test result of the printed 
circuit board is generally displayed in a display device 5, such 
as a monitor, mounted on top of the bottom seat 41. 

Note that in the third preferred embodiment, the loWer 
spacer disc has an upper surface greater than a loWer surface 
of the upper spacer disc. Generally, the electrical contacts of 
the printed circuit board under test are concentrated at the 
middle portion thereof so as to reserve the outer peripheral 
portion for soldering With the other electronic components in 
case the circumstance demands in the future. The purpose of 
designing a smaller surface area in the upper spacer disc 
relative to the loWer spacer disc is to avoid undesired pressing 
on the outer peripheral portion of the printed circuit board 
during the testing operation, thereby eliminating the defect of 
bending in the printed circuit board generally encountered 
When using the prior test apparatus. 

While the present invention has been described in connec 
tion With What is considered the most practical and preferred 
embodiments, it is understood that this invention is not lim 
ited to the disclosed embodiments but is intended to cover 
various arrangements included Within the spirit and scope of 
the broadest interpretation so as to encompass all such modi 
?cations and equivalent arrangements. 
What is claimed is: 
1. A test apparatus of a printed circuit board, comprising: 
a bottom seat; 
a loWer plate coupled operably onto said bottom seat, and 

having an upper surface formed With a plurality of ?rst 
probes; 

a loWer spacer disc coupled operably to said loWer plate, 
and having a plurality of ?rst openings respectively 
aligned With said ?rst probes of said loWer plate; 

an upper plate disposed above said loWer space loWer disc, 
coupled operably onto said bottom seat, and having a 
loWer surface formed With a plurality of second probes; 

an upper spacer disc disposed beloW said upper plate, and 
having a plurality of second openings respectively 
aligned With said second probes of said upper plate; and 

a tWo-step driving mechanism for moving said loWer plate, 
said loWer spacer disc, said upper plate and said upper 
spacer disc relative to one another in tWo-step manner; 

Wherein, once the printed circuit board under test is dis 
posed on said loWer space disc, activation of said driving 
mechanism in a ?rst step results in relative movement 
betWeen said loWer and upper spacer discs, thereby 
sandWiching and retaining the printed circuit board 
betWeen said loWer and upper spacer discs, and activa 
tion of said driving mechanism in a second step results in 
relative movement betWeen said loWer and upper plates 
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so as to sandwich said lower and upper spacer discs 
between said lower and upper plates such that said 
probes of said lower and upper plates extend respec 
tively through said openings in said lower and upper 
spacer discs to engage two opposite side surfaces of the 
printed circuit board. 

2. The test apparatus according to claim 1, wherein said 
two-step driving mechanism includes a pneumatically oper 
ated piston unit. 

3. The test apparatus according to claim 1, further compris 
ing a control unit for controlling said driving mechanism in 
said ?rst and second steps. 

4. The test apparatus according to claim 3, wherein said 
control unit includes a relay for controlling inner circuit paths 
and a switch button for switching on and off said relay. 

5. The test apparatus according to claim 1, wherein said 
control unit includes a manually operated coupling shaft. 

6. The test apparatus according to claim 1, wherein said 
two-step driving mechanism is mounted within said bottom 
seat. 

7. The test apparatus according to claim 1, further compris 
ing a ?rst coupling unit for mechanically coupling said lower 
spacer disc to said lower plate, a second coupling unit for 
mechanically coupling said upper plate to said bottom seat 
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and a third coupling unit for coupling mechanically said 
upper spacer disc to said upper plate, wherein activation of 
said driving mechanism in said ?rst step via said second 
coupling unit results in sandwiching and retaining the printed 
circuit board between said upper and lower spacer discs, and 
activation of said driving mechanism in said second step via 
said ?rst and third coupling units results in simultaneous 
movement of said upper and lower plates with respect to said 
bottom seat, which, in turn, causes sandwiching of said upper 
and lower spacer discs between said upper and lower plates. 

8. The test apparatus according to claim 1, wherein said 
lower spacer disc is formed with a plurality of recesses for 
reception of protrusions formed on the printed circuit board. 

9. The test apparatus according to claim 1, wherein said 
lower spacer disc is formed with a plurality of upwardly 
projecting retention inserts, said upper spacer disc being 
formed with a plurality of reception tubes for receiving said 
inserts respectively so as to enhance sandwiching of said 
lower and upper spacer discs. 

10. The test apparatus according to claim 1, wherein said 
lower spacer disc has an upper surface greater than a lower 
surface of said upper spacer disc. 

* * * * * 


